Several neocycasins1"5) with a common aglycone, methylazoxymethanol (MAM), have been found as minor constituents of azoxyglycosides in cycad plants. Nagahama et al.6>1) reported that some neocycasins such as neocycasin A,1} B,2) and C7) (/}laminaribioside, /?-gentiobioside, and /?laminaritetraoside of MAM) were formed from cycasin8) (j8-.glucoside of MAM) by transglucosylation by cycad emulsion. Weare analyzing transglucosylation of /J-D-glucosidase from cycad seeds, using a crystalline enzyme preparation.9* In the course of the study, we have found the formation of three new trisaccharide-azoxyglycosides from some azoxyglycosides. This paper deals with the structures of these azoxyglycosides and the mechanism of their formation.
MATERIALS AND METHODS

Materials.
All azoxyglycosides were from our laboratory collections. Charcoal used for adsorption chromatography was activated charcoal for chromatography from WakoPure Chemical Ind. Glucomesser reagent for the measurement of glucose was from the Sinotest Co.
The /?-D-glucosidase used for hydrolysis and transglucosylation was component3 that was obtained as a crystalline preparation from seeds of the Japanese cycad, Cycas revoluta Thunb.9) One unit of enzyme activity was defined as the amount ofenzyme which hydrolyzed 1^mol of 6>-nitrophenyl /?-D-glucopyranoside in 0. Ten /A of the reaction mixture was employedfor the analysis of azoxyglycosides by HPLCat 1-hr intervals. After 3 hr, glucose in the hydrolysate was also measured with Glucomesser reagent. Neocycasin J (1 mM)was similarly hydrolyzed with the enzyme (0.25units/ml) and the reaction mixture was analyzed at appropriate times in the same manner as that of neocycasin I. After 18hr, azoxyglycosides and glucose in the hydrolysate were analyzed by HPLC and with Glucomesser reagent, respectively.
Methylation
analysis.
Each neocycasin (1mg) was methylated by the method of Hakomori,n) and then hydrolyzed in 2n trifluoroacetic acid at 100°C for 6hr.
The hydrolysate was analyzed as alditol acetates12'13) with a Hitachi 663-30 gas chromatograph, fitted with a flame ionization detector and a column of 0.3% OY-275-0.4% GE XF 1150 on Uniport HP (80~100 mesh).
Measurement of PMRspectra. PMRspectra of neocycasin G and J were measured with a JEOLJNMGX-400 spectrometer with D2O as the solvent and 2,2-dimethyl-2-silapentane-sulfonate (DSS) as an internal standard.
RESULTS AND DISCUSSION
Formation and isolation of new azoxyglycosides (1) Neocycasin H. To 3.1 g of neocycasin A was added 91.0 units of /?-D-glucosidase in 50ml of0.1 m acetate buffer, pH 5.0, and then the reaction mixture was incubated at 30°C. A typical HPLCchromatogram shows that two azoxyglycosides were formed from neocycasin
of MAM] and a new azoxyglycoside named neocycasin H ( Fig. 1 ). After 2.5hr of incubation, the reaction mixture was put on a charcoal column (3.5x40cm).
The column was washed with equal volumes (500ml) of0, 15, 20, 25, 30 (2) Neocycasin I. Cycasin (12.6g) was incubated with 200 units of /?-D-glucosidase in 200ml of0.1 m acetate buffer, pH 5.0, at 30°C for 6.5hr. The reaction mixture was put on a charcoal column (3.5 x40cm). The column waswashedwith0, 5, 7.5, 10, 12.5, 15, 17.5,20, Fig. 2 , elution profiles of these neocycasins are shown together with those of 
Structures of newneocycasins
Complete acid hydrolysis of neocycasin H gave three mol of glucose per MAM (Table I) . Cycasin and neocycasin A were found in the partial acid hydrolysate of the glycoside (Table   II ). Methylation analysis gave 2,3,4,6-tetra-O Me-D-glucose, 2,4,6-tri-O-Me-D-glucose, and 2,3,6-tri-<9-Me-D-glucose (1 : 1 : 1, molar ratio) (Table III) . The glycoside contains 1,3 and 1,4 glucosidic linkages. Therefore, the structure of neocycasin H was established to be O-/?-D-glucopyranosyl-(l ->4)-O-^-D-glucopyranosyl-(l ->3)-0-/?-D-grucopyranoside of MAM( Fig. 3) . By the results of the same analyses as those of neocycasin H, another azoxyglycoside formed from neocycasin A was identified as neocycasin G, which was isolated from seeds of Cycas circinalis.4) After complete acid hydrolysis of neocycasin I, three mol of glucose were found per MAM (Table I) . Partial acid hydrolysis of the glycoside gave cycasin and neocycasins A and B (Table II) . Methylation analysis of the glycoside gave 2,3,4,6-tetra-O-Me-D-glucose and 2,4-di-(9-Me-D-glucose (2: 1, molar ratio) (Table III) , indicating that the glycoside con- (Table I) . Partial acid hydrolysis of the glycoside gave cycasin, neocycasin A, and macro-zamin15'16) (jS-primeveroside of MAM) (Table  II) Neocycasin J isolated from cycad leaves was formed from the mixture of cycasin and macrozamin by transglucosylation by seed /?-dglucosidase (Fig. 4) . Our preliminary experiments showed that leaf jS-D-glucosidase had a substrate specificity similar to that of the seed enzyme (unpublished data). Further, the leaf extract used for the isolation of the glycoside contained macrozaminand cycasin. These results suggest that neocycasin J is formed by transglucosylation by leaf jS-D-glucosidase.
